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The experiments of McMaster and his co-workers (1) prove
that intradermal injections (hypodermic) of dyes and other
materials result in an immediate entrance of the injected sub-
stance into the adjacent lymphatics. Thereafter, the material
is absorbed by the lymphatics contiguous to the depot of intra-
dermally injected material. However, certain substances during
the process of transfer by the lymphatics are redistributed to the
dermis at a distance from the initial site of injection. This is
the "escape" phenomenon. It consists, therefore, of a transport
of substances through the walls of the lymphatic capillaries into
the dermis contiguous to the lymphatic capillaries themselves.
Thus, the pseudopods which form following the injection of his-
tamine or of allergens like ragweed solution may be accounted for
by lymphatic transport of the active materials and subsequent
escape from the lymphatics into the dermal tissues where blood
capillaries relatively distant from the initial zone of injection
are affected (2).
An intradermal injection must result in a certain amount of
tissue and lymphatic injury. Would similar escape phenomena
occur if active materials were forced into the skin not by the
pressure of the hypodermic syringe but by weak electrophoretic
forces? After material is introduced by electrophoresis, does
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lymphatic absorption occur readily? What is the effect of elec-
trophoretically introduced epinephrine on lymphatic absorption
and the escape of material from the relatively uninjured lym-
phatics? It is the purpose of this communication to show that if
histamine and epinephrine are forced into the skin by electro-
phoresis, in spite of the fact that practically no destruction of
tissue occurs, absorption by the lymphatics is readily observed
and the escape phenomenon occurs even following the electro-
phoretic achninistration of strong epinephrine solutions.
METHODS
An ordinary galvanic circuit described in previous communications was em-
ployed (3). For skin contacts both canton flannel and agar containing the ma-
terial to be introduced electrophoretically were used. The use of agar electrodes
containing biologically active materials is a simple and accurate way of admin-
istering substances electrophoretically over limited areas. Slight seepage nearly
always occurs from canton flannel but with agar this is reduced to a minimum and
the area of the electrode can be accurately on the skin. To make an
agar electrode containing epinephrine or histamine, a simple technic is employed.
In the case of epinephrine, a 2 per cent solution of agar is prepared and as the gel
forms, epinephrine is mixed into the gel in the semi-fluid state. Then slabs of the
solid agar containing epinephrine or histamine may be placed directly over the
skin on the area to be studied.
The current densities (0.0001 to 0M005 amp. per cm.2) were low so that no tissue
injury of any consequence could occur.
EXPERIMENTAL
Figure 1 is an illustration of a wheal formed on the anterior
aspect of the forearm by the application of histamine (1:1000)
for three minutes with a current density of 0.0005 amp. per
cm2. The photograph was taken about 25 minutes after the
electrophoretic administration. Note the well formed pseudo-
pods in the individual studied. Individuals differ in the rate of
absorption of histamine from depots formed by electrophoresis.
Intradermal injection with subsequent lymphatic capillary
destruction could not account for pseudopod formation since the
material was not injected. Evidently (1) histamine is taken
up directly by the lyinphatics following electrophoresis; (2) it
subsequently escapes from the lymphatics into the dermis and
(3) the escape of histamine from the absorbing lymphatics pro-
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duces localized whealing along the path of the lymphatic capil-
laries.
It is simple to understand how histamine may be rapidly forced
into the lymphatic capillaries. The wheal produced by histamine
leads to a great increase in intradermal fluid pressure (4). This
increase in lymph circulation in the tissues is well illustrated by
the fact that even whole blood may be washed out of the tissues
by the local application of histamine (2). If, however, epineph-
rine is introduced electrophoretically, the reverse situation ob-
tains. The local blood vessels are constricted rather than
dilated. In the presence of vasoconstrictors there is no reason to
FIG. 1
believe that the intradermal fluid pressure increases. Rather one
would expect a diminution in the intradermal fluid pressure and a
retardation of absorption.
It is of special interest that, in spite of the fact that the epi-
nephrine causes intense vasoconstriction and blanching following
its electrophoretic administration, absorption by the lymphatic
capillaries readily occurs. Figure 2 is a photograph of a typical
experiment. The original outline of the electrode is given in the
figure. Note the spreading of the blanching and the formation of
well marked pseudopods corresponding to the delicate white lines.
This type of pseudopod formation and absorption from depots of
epinephrine administered by electrophoresis can only be cx-
246 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
plained by escape of epinephrine from the lymphatic capillaries
in the fashion described by McMaster and his co-workers. Evi-
dently the escape phenomenon can occur without laceration of
tissues and without an increase in intradermal fluid pressure.
FIG. 2
DISCUSSION
If it is accepted that an area of blanching produced by the
electrophoresis of epinephrine diminishes the lymph flow to the
tissues and therefore reduces the lymphatic drainage locally,
some explanation other than the volume velocity of outflow of
lymph must account for the rapid appearance of epinephrine at
points distant from the initial site of application. It may be that
: Lt
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relative negative lymphatic pressures set up within the lymphatics
produce the rapid drainage observed. In any event absorption is
sufficiently rapid to permit utilization of epinephrine electro-
phoresis in the therapy of asthma (5).
SUMMARY
Following the electrophoretic administration of histamine and
epinephrine into the human skin, both substances are rapidly
taken up by the uninjured lymphatics. The escape phenomenon
described by McMaster and his co-workers is observed. In
spite of the fact that epinephrine administered by electrophoresis
results in marked blanching, the diminution in dermal tissue
fluid pressure presumably produced by the epinephrine does not
prevent the epinephrine from being rapidly taken up by the
lymphatic capillaries. Forces other than increased tissue fluid
pressure like that produced by histamine must be considered to
account for the lymphatic transport observed.
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